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(57) ABSTRACT

A vehicle-mounting charging apparatus includes a body case
adapted to be mounted to a ceiling part of a vehicle, and a
charging coil for contactless charging that is provided in the
body case. A shielding part for shielding electromagnetic
waves is provided on a lower side of the charging coil.
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1
VEHICLE-MOUNTING CHARGING
APPARATUS AND VEHICLE MOUNTED
THEREWITH

THIS APPLICATION IS A U.S. NATIONAL PHASE
APPLICATION OF PCT INTERNATIONAL APPLICA-
TION PCT/JP2012/002728.

TECHNICAL FIELD

The present invention relates to a vehicle-mounting charg-
ing apparatus and a vehicle mounted therewith.

BACKGROUND ART

With the widespread use of mobile terminals, a vehicle-
mounting charging apparatus has been suggested which
allows the mobile terminals to be charged also in the vehicle
(see Patent Document 1, for example).

Specifically, the vehicle-mounting charging apparatus
includes a case whose one face has an opening, a lid which
covers the opening of the case in an openable/closable man-
ner and a charging coil which is disposed in an inner surface
portion of the case opposite to the lid.

When the mobile terminal is charged using the vehicle-
mounting charging apparatus, power is supplied by magnetic
flux in such a way that the mobile terminal is accommodated
in the case and the charging coil of the vehicle-mounting
charging apparatus and a charging coil of the mobile terminal
are placed to face each other.

RELATED ART DOCUMENTS
Patent Document
Patent Document 1: JP-A-2007-104868

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

In the related art above described, there is a possibility that
the reliability of a vehicle control such as a keyless entry
control is decreased.

Specifically, the vehicles in recent years perform a so-
called keyless entry control in order to control the open/close
of'the door. In this keyless entry control, the opening/closing
control of the door or the like is performed by the wireless
communication between a remote control key and a trans-
ceiver of a vehicle.

In this case, when the mobile terminal is charged in the
vehicle by the vehicle-mounting charging apparatus, electro-
magnetic waves emitted from a charging coil thereof affect
the wireless communication between the remote control key
and the transceiver of the vehicle. As a result, there is a
possibility that the reliability of the keyless entry control can
be decreased.

Accordingly, an object of the present invention is to prevent
a decrease in the reliability of a vehicle control such as a
keyless entry control.

Means for Solving the Problems

The invention provides a vehicle-mounting charging appa-
ratus, comprising: a body case adapted to be mounted to a
ceiling part of a vehicle; and a charging coil for contactless
charging thatis provided in the body case, wherein a shielding

10

15

20

25

30

35

40

45

50

55

60

65

2

part for shielding electromagnetic waves is provided on a
lower side of the charging coil to achieve the above purpose.

Advantageous Effects of the Invention

According to the present invention, it is possible to prevent
a decrease in the reliability of a vehicle control such as a
keyless entry control.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing a vehicle-mounting charging
apparatus according to a first embodiment of the present
invention in the state of being mounted to a vehicle.

FIG. 2 is a view showing the vehicle-mounting charging
apparatus according to a first embodiment of the present
invention in the state of being mounted to a vehicle.

FIG. 3 is a sectional view of the vehicle-mounting charging
apparatus.

FIG. 4 is a system configuration diagram of a vehicle
mounted therewith.

MODE FOR CARRYING OUT THE INVENTION

Hereinafter, an illustrative embodiment of the present
invention will be described with reference to the drawings.
(First Embodiment)

FIG. 1 shows a state where a body case 10 of a vehicle-
mounting charging apparatus 3 is provided in an overhead
console near a vehicle ceiling 1 and a windshield 2 in a vehicle
interior. Sun visors 4 are installed to both left and right sides
of the vehicle-mounting charging apparatus 3.

An accommodation part 6 for accommodating a mobile
terminal 5 is provided in the body case 10 of the vehicle-
mounting charging apparatus 3. A door 7 is mounted to the
accommodation part 6, and the mobile terminal 5 can enter
the accommodation part 6 through the door 7. Although FIG.
1 shows a case where a plurality of mobile terminals is
accommodated, one mobile terminal 5 may be accommo-
dated.

A slit-shaped opening 84 is provided in the rear side of a
portion of the vehicle ceiling 1 on which the body case 10 is
installed.

Further, a slit-shaped opening 85 is provided in a portion of
the body case 10 on the side of the windshield 2.

Although the body case 10 is provided in the overhead
console near the vehicle ceiling of a vehicle in the present
embodiment, the body case may be provided in a rearview
mirror part of the vehicle ceiling.

FIG. 1 show a state where the door 7 is opened when
accommodating the mobile terminal 3 in the vehicle-mount-
ing charging apparatus 3 and FIG. 2 show a state where the
mobile terminal 5 is accommodated in the vehicle-mounting
charging apparatus 3 and is charged.

Coil position adjustment buttons 9 are provided in the body
case 10 of the vehicle-mounting charging apparatus 3. The
coil position adjustment buttons 9 can adjust the position of a
charging coil (a reference numeral 14 in FIG. 3) of the
vehicle-mounting charging apparatus 3 in accordance with a
position of a charging coil of the mobile terminal 5.

FIG. 3 show a sectional view of the body case 10 of the
vehicle-mounting charging apparatus 3 which is provided in
the overhead console near the vehicle ceiling 1 and the wind-
shield 2, as shown in FIG. 1. The sectional view of FIG. 3 is
a view taken along the center of the mobile terminal 5 in a
state of being accommodated in the accommodation part 6.
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The left side of FIG. 3 represents a front side of a vehicle and
the right thereof represents a rear side of the vehicle.

As shown in FIG. 3, a front portion of the accommodation
part 6 of the vehicle-mounting charging apparatus 3 is
arranged so as to face an upper portion of the windshield 2.

Further, a portion of the windshield 2 to which the vehicle-
mounting charging apparatus 3 is mounted is composed of a
material through which the electromagnetic wave can pass.

By such a configuration, the mobile terminal 5 having a
GPS antenna installed at a leading end thereof is able to
receive GPS radio wave satisfactorily even when the mobile
terminal 5 having the GPS antenna installed at the leading end
thereof is accommodated in the accommodation part 6.

A mounting position of the body case 10 of the vehicle-
mounting charging apparatus 3 may be adjusted in accor-
dance with a mounting position of the GPS antenna of the
mobile terminal 5 or a portion through which the electromag-
netic wave can pass may be provided in the vehicle ceiling 1.

Next, a structure of the vehicle-mounting charging appa-
ratus 3 will be described with reference to FIG. 3.

The door 7 is provided in the accommodation part 6 to
allow entrance of the mobile terminal 5. The door 7 has an
openable/closable structure and the state thereof indicated by
a dotted line of FIG. 3 corresponds to FIG. 1. Further, a metal
plate is adhered to the door 7 to shield the electromagnetic
wave.

Further, a shielding part 11 for shielding the electromag-
netic wave is provided in a vehicle interior side (a lower side
of the body case 10) of the body case 10 to configure the
vehicle-mounting charging apparatus 3. In addition, a top
surface 12 is provided in an upper side (a side of the vehicle
ceiling 1) of the body case 10. Preferably, the top surface 12
is configured to shield heat.

Furthermore, a light shielding part 13 is provided at a
portion (a portion facing a portion through which the electro-
magnetic wave passes) of the top surface 12 of the body case
10 to configure the vehicle-mounting charging apparatus 3,
which is opposed to the windshield 2. The light shielding part
13 causes the interior of the body case not to be visible from
the outside through the windshield. However, the electromag-
netic wave can pass through the light shielding part 13.

A circuit board 15 equipped with the charging coil 14 for
contactless charging is provided on the shielding part 11 in
the body case 10. An installation base 16 on which the mobile
terminal 5 is installed is provided on the circuit board.

The installation base 16 is provided with a slope which is
lowered toward the front side (the side of the windshield 2) of
the vehicle. A stopper 17 to restrict an installation position of
the mobile terminal 5 is provided at a lower side of the slope.
The stopper 17 is provided at a portion facing the light shield-
ing part 13. By this stopper 17, the mobile terminal 5 having
the GPS antenna installed at the leading end thereof can be
installed at a location to receive the GPS radio wave satisfac-
torily.

Thus, focusing on the fact that a using range of the remote
control key to be used in the keyless entry control is in a
location lower than a predetermined height, the present
embodiment has a configuration that the charging coil 14 to
be used in the contactless charging is provided in the vicinity
of'the vehicle ceiling 1 and the shielding part 11 to shield the
electromagnetic waves is provided below the charging coil
14. The shielding part 11 shields the electromagnetic waves
emitted from the charging coil 14 so as to prevent a predeter-
mined amount or more of electromagnetic wave from passing
through a lower surface of the body case 10. The shielding
part 11 may be formed from any material such as a metallic
plate member, as long as the material has a property to shield
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4

the electromagnetic wave for contactless charging emitted
between the vehicle-mounting charging apparatus 3 and the
mobile terminal 5.

Accordingly, it is possible to reduce the influence of the
using range of the remote control key on the wireless com-
munication between the remote control key and the trans-
ceiver of the vehicle. As a result, it is possible to prevent a
decrease in the reliability of the keyless entry control.

Meanwhile, it is possible to adjust a shielding range of the
electromagnetic wave emitted from the charging coil 14 by
the shapes of the shielding part 11 and the door 7.

Next, a cooling structure of the body case 10 is described.

The installation base 16 on which the mobile terminal 5 is
installed is provided with the slope which is lowered toward
the front side (the side of the windshield 2) of the vehicle, as
described above. An opening (first opening) 8¢ is provided on
awall surface of the body case 10 located at a lower side of the
slope of the installation base 16 and an opening (second
opening) 8d is provided on a top surface of the body case 10
located at an upper side of the slope of the installation base 16.

The first opening 8¢ is provided at a position lower than the
stopper 17 to restrict the installation position of the mobile
terminal 5 installed on the installation base 16.

In this way, even when the sunlight that has passed through
the windshield 2 enters the first opening 8¢, the mobile ter-
minal 5 is not directly exposed to the sunlight.

Furthermore, as shown in FIG. 3, as cooling air in the
vehicle interior enters through the opening 85 provided at a
front side of a lower surface of the body case 10 and passes
through an upper portion of the mobile terminal 5, the cooling
air becomes warm and therefore is discharged through the
opening 84 provided on the top surface 12.

Accordingly, in addition to shielding the electromagnetic
waves emitted from the charging coil 14, it is possible to
achieve a configuration that can be efficiently cooled.

Next, a system configuration diagram of a vehicle mounted
with the vehicle-mounting charging apparatus 3 is described.

As shown in FIG. 4, the vehicle-mounting charging appa-
ratus 3 is connected to an in-vehicle equipment 19 installed to
the vehicle.

For example, the in-vehicle equipment 19 is an audio
device and a control unit 20 thereof generates a sound from a
speaker 21. Further, the control unit 20 is connected to a
wireless communication unit 22 to use Bluetooth (registered
trademark) and also communicates with a terminal commu-
nication unit 23 of the mobile terminal 5.

Further, the vehicle-mounting charging apparatus 3 con-
nected to the in-vehicle equipment 19 includes the charging
coil 14 and a coil control unit 24 therefor. The vehicle-mount-
ing charging apparatus can perform the contactless charging
by approaching the charging coil 14 and a charging coil 25 of
the mobile terminal 5 so as to face each other.

That is, the contactless charging of the mobile terminal 5 is
performed by directing the magnetic flux from the charging
coil 14 of the vehicle-mounting charging apparatus 3 toward
the charging coil 25 of the mobile terminal 5.

Further, the coil control unit 24 is connected to an LED 26
exposed to an outer surface of the body case 10 and informs a
charging state of the contactless charging in such a way that a
lighting state of the LED 26 is changed in accordance with the
state of the charging coil 14.

As described above, the vehicle-mounting charging appa-
ratus 3 of the present embodiment includes the body case 10
which can be mounted to the ceiling part of the vehicle and the
charging coil 14 for contactless charging which is provided in
the body case 10 and has a configuration that the shielding
part 11 for shielding the electromagnetic waves is provided
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on a lower side of the charging coil 14. By this configuration,
it is possible to prevent a decrease in the reliability of a vehicle
control such as a keyless entry control.

The present embodiment has focused on the fact that a
using range of the remote control key to be used in the keyless
entry control etc., is in a location lower than a predetermined
height. Actually, a range to receive the radio wave of the
remote control key is also often in a location lower than the
predetermined height. Accordingly, as an example, the
present embodiment has a configuration that the charging coil
14 to be used in the contactless charging is provided in the
vicinity of the ceiling of the vehicle and the shielding part 11
to shield the electromagnetic waves is provided below the
charging coil 14. By these configurations, it is possible to
reduce the influence of the using range of the remote control
key on the wireless communication between the remote con-
trol key and the transceiver of the vehicle. As a result, it is
possible to prevent a decrease in the reliability of a vehicle
control such as a keyless entry control.

Although the present invention has been described in detail
with reference to particular illustrative embodiments, the
present invention is not limited to the illustrative embodi-
ments and it is obvious to those skilled in the art that the
illustrative embodiments can be variously modified and com-
bined without departing a spirit and a scope of the present
invention.

This application is based upon Japanese Patent Application
(Patent Application No. 2011-095772) filed on Apr. 22, 2011
and the contents of which are incorporated herein by refer-
ence.

Industrial Applicability

As described above, the present invention has an effect to
prevent a decrease in the reliability of a vehicle control such
as a keyless entry control.

Accordingly, the present invention is expected to be uti-
lized as the vehicle-mounting charging apparatus.

DESCRIPTION OF REFERENCE NUMERALS

AND SIGNS
1 vehicle ceiling
2 windshield
3 vehicle-mounting charging apparatus
4 sun visor

5 mobile terminal

6 accommodation part

7 door

8a opening

86 opening

8¢ opening

8d opening

9 coil position adjustment button
10 body case

11 shielding part

12 top surface

13 light shielding part
14 charging coil

15 circuit board

16 installation base

17 stopper

19 in-vehicle equipment
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20 control unit

21 speaker

22 wireless communication unit
23 terminal communication unit
24 coil control unit

25 charging coil

26 LED

The invention claimed is:

1. A vehicle-mounting charging apparatus, comprising:

a body case adapted to be mounted to a ceiling part of a

vehicle; and

a charging coil for contactless charging that is provided in

the body case,
wherein a shielding part for shielding electromagnetic
waves is provided on a lower side of the charging coil,

wherein the body case is adapted to be mounted to an
overhead console part or a rearview mirror part of the
vehicle,

wherein a light shielding part is provided at a portion of the

body case facing a portion which is located near the
ceiling portion of the vehicle and through which the
electromagnetic wave passes.

2. The vehicle-mounting charging apparatus according to
claim 1, wherein the shielding part shields the electromag-
netic waves emitted from the charging coil so as to prevent a
predetermined amount or more of electromagnetic wave from
passing through a lower surface of the body case.

3. The vehicle-mounting charging apparatus according to
claim 1, wherein the light shielding part faces a windshield of
the vehicle.

4. The vehicle-mounting charging apparatus according to
claim 1, wherein an installation base on which a mobile
terminal to be charged by the charging coil is installed is
provided in the body case;

wherein a stopper which restricts an installation position of

the mobile terminal is provided on the installation base;
wherein the stopper is provided on a portion of the installation
base facing the light shielding part.

5. The vehicle-mounting charging apparatus according to
claim 4, wherein the installation base is provided with a slope;

wherein a first opening is provided on a wall surface of the

body case located at a lower side of the slope of the
installation base and a second opening is provided on a
top surface of the body case located at an upper side of
the slope of the installation base; and

wherein the first opening is provided at a position lower

than the stopper which restricts the installation position
of the mobile terminal installed on the installation base.

6. The vehicle-mounting charging apparatus according to
claim 5, wherein the body case is provided with a door to
allow entrance of the mobile terminal, and the door shields the
electromagnetic wave.

7. A vehicle comprising the vehicle-mounting charging
apparatus according to claim 1, wherein the vehicle-mount-
ing charging apparatus is provided on the ceiling part of a
vehicle interior.

8. The vehicle according to claim 7, wherein the vehicle-
mounting charging apparatus is mounted to an overhead con-
sole part or a rearview mirror part of the vehicle interior.

#* #* #* #* #*



